Role of oxygen radicals in cardiac injury due to reoxygenation.
The ability of oxygen derived free radicals to induce irreversible cellular injuries during reoxygenation was studied on isolated potassium-arrested heart preparation. Enzymatic scavengers of hydrogen peroxide (H2O2) and superoxide anion (O-2), catalase and superoxide dismutase, were not effective in reversing the cardiac alterations induced by hypoxia. Cellular injuries induced by reoxygenation, 'Oxygen paradox', were partially prevented by scavengers of H2O2 (glutathione reduced form, catalase) and O-2 (superoxide dismutase). The 'oxygen paradox' was associated with a release of malonaldehyde. The inhibition of lipid peroxidation by alpha-tocopherol prevented the toxic effect of molecular oxygen on hypoxic hearts. The specific quenchers of singlet oxygen (histidine) and hydroxyl radical (mannitol) reduced the peroxidation of unsaturated lipids and the intensity of the 'oxygen paradox' phenomenon. The results indicate that in cardiac muscle (i) oxygen derived free radicals are important byproducts of abnormal oxidative metabolism present during the post hypoxic period; (ii) the 'oxygen paradox' phenomenon is related to the formation of lipid hydroperoxides leading to the cellular membrane disruption and to the irreversible alteration of cardiac integrity.